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缩略词 英文 中文 
C Carbon 碳 
Chl-α Chlorophyll-α 叶绿素 α 
d Day 天 
DIN Dissolved Inorganic Nitrogen 溶解无机氮 
DOC Dissolved Organic Carbon 溶解有机碳 
DOM Dissolved Organic Material 溶解有机物 
HDF Heterotrophic Dinoflagellates 异养甲藻 
HNF Heterotrophic Nanoflagellates 异养鞭毛虫 
HNLC High Nutrient Low Chlorophyll 高营养盐低叶绿素 
NH4+ Ammonium 铵盐 
NO3- Nitrate 硝酸盐 
NO2- Nitrite 亚硝酸盐 
P Phosphorus 磷 
PO43- Phosphate 磷酸盐 
POC Particulate Organic Carbon 颗粒有机碳 
S Salinity 盐度 
SRP Soluble Reactive Phosphorus 活性磷酸盐 
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生产力的 73.47%~73.55% ；微型浮游动物的日摄食量为 37.21~129.47 μg 
C·dm-3·d-1，平均值为83.34 μg C·dm-3·d-1；微型浮游动物的次级生产力为
10.61~25.57 μg C·dm-3·d-1，平均值为18.09 μg C·dm-3·d-1。8月份，浮游植物的生长
率为1.52~2.07 d-1，微型浮游动物的摄食率为0.07~0.42 d-1，相当于每天摄食浮游
植物现存量的55.06%~256.73%和初级生产力的7.93%39.32%；微型浮游动物的日
摄食量为7.25~36.97 μg C·dm-3·d-1，平均值为17.70 μg C·dm-3·d-1；微型浮游动物的
次级生产力为1.77~6.61 μg C·dm-3·d-1，平均值为4.23 μg C·dm-3·d-1。 
2. 微型浮游动物对不同粒径的浮游植物的摄食压力不同。4 月份，0.7~20 μm 
粒径的浮游植物的生长率为 0.26~0.88 d-1，微型浮游动物的摄食率为 0.42~0.54 
d-1，相当于每天摄食浮游植物初级生产力的67.76%~158.52%（平均值为99.08%）；
20~200 μm 粒径的浮游植物的生长率为 0.21~2.37 d-1，微型浮游动物的摄食率为
0.06~1.85 d-1，相当于每天摄食浮游植物初级生产力的 28.7%~93.05%（平均值为
50.92%）。微型浮游动物对 0.7~20 μm 粒径的浮游植物的初级生产力的摄食压力
较大。8 月份，0.7~20 μm 粒径的浮游植物的生长率为 1.66~1.75 d-1，微型浮游
动物的摄食率为 0.2~0.74 d-1，相当于每天摄食浮游植物初级生产力的
22.61%~63.27%（平均值为 38.53%）；20~200 μm 粒径的浮游植物的生长率为
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4. 深沪湾微型浮游动物日摄食量的变化范围为5.84~52.02 μg C·dm-3·d-1，平
均值为23.25 μg C·dm-3·d-1。微型浮游动物次级生产力的变化范围为1.33~8.68 μg 

















Microzooplankton grazing on coastal phytoplankton was determined by the 
dilution technique in April and August 2010 at three station located in Tieshan and 
Shenhu Harbor, respectively. The carbon flux consumed by microzooplankton and the 
secondary production of microzooplankton were estimated in order to examine the 
impact of microzooplankton grazing on phytoplankton communities. 
The major results were as follows: 
1. In the surface waters of Tieshan Harbor, both phytoplankton growth rates(µ) 
and microzooplankton grazing rates(g) showed pronounced variations. In April 2010, 
the phytoplankton growth rates ranged from 0.36 to 1.12 d-1, and microzooplankton 
grazing rates ranged from 0.25 to 0.68 d-1. The ranges of microzooplankton grazing 
on phytoplankton standing stock and primary production were 32.35%~151.07% and 
73.47~73.55%, respectively. The average carbon flux consumed by microzooplankton 
was 83.34 μg C·dm-3·d-1(ranged from 37.21 to 129.47 μg C·dm-3·d-1). The average 
secondary production of microzooplankton was 18.09 μg C·dm-3·d-1 (ranged from 
10.61 to 25.57 μg C·dm-3·d-1) . In August 2010, The phytoplankton growth rates 
ranged from 1.52 to 2.07 d-1, and microzooplankton grazing rates ranged from 0.07 to 
0.42 d-1. The ranges of microzooplankton grazing on phytoplankton standing stock 
and primary production were 55.06~256.73% and 7.93~39.32%, respectively. The 
average carbon flux consumed by microzooplankton was 17.70 μg C·dm-3·d-1(ranged 
from 7.25 to 36.97 μg C·dm-3·d-1). The average secondary production of 
microzooplankton was 4.23 μg C·dm-3·d-1 (ranged from 1.77 to 6.61 μg C·dm-3·d-1) . 
2. The grazing pressure of microzooplankton on different size-fractionated 
phytoplankton was different. In April 2010, the 0.7~20 μm phytoplankton growth 
rates ranged from 0.26 to 0.88 d-1, and microzooplankton grazing rates ranged from 
0.42 to 0.54 d-1. The ranges of microzooplankton grazing on primary production were 
67.76~158.52%(average 99.08%). The 20~200 μm phytoplankton growth rates 















1.85 d-1. The ranges of microzooplankton grazing on primary production were 
28.7~93.05%( average 50.92%). Microzooplankton prefer ingesting 0.7~20 μm 
phytoplankton. In August 2010, the 0.7~20 μm phytoplankton growth rates ranged 
from 1.66 to 1.75 d-1, and microzooplankton grazing rates ranged from 0.2 to 0.74 d-1. 
The ranges of microzooplankton grazing on primary production were 
22.61~63.27%( average 38.53%). The 20~200 μm phytoplankton growth rates ranged 
from 1.01 to 3.11 d-1, and microzooplankton grazing rates ranged from 0.06 to 1.42 d-1. 
The ranges of microzooplankton grazing on primary production were 
6.78~102.24%( average 62.78%). Microzooplankton prefer ingesting 20~200 μm 
phytoplankton. 
3. In the surface waters of Shenhu Harbor, both phytoplankton growth rates and 
microzooplankton grazing rates showed pronounced variations. In August 2010, the 
phytoplankton growth rate at station SH02 was 2.07 d-1, and microzooplankton 
grazing rate was 0.24 d-1. The microzooplankton grazing on phytoplankton standing 
stock and primary production were 168.09% and 24.14%, respectively. The 
phytoplankton growth rate at station SH05 was 2.06 d-1, and microzooplankton 
grazing rate was 0.49 d-1. The microzooplankton grazing on phytoplankton standing 
stock and primary production were 302.28% and 44.33%, respectively. The 
phytoplankton growth rate at station SH09 was 0.89 d-1, and microzooplankton 
grazing rate was 0.60 d-1. The microzooplankton grazing on phytoplankton standing 
stock and primary production were 109.88% and 77.12%, respectively.  
4. The average carbon flux consumed by microzooplankton was 23.25 μg 
C·dm-3·d-1(ranged from 5.84 to 52.02 μg C·dm-3·d-1). The average secondary 
production of microzooplankton was 4.20 μg C·dm-3·d-1 (ranged from 1.33 to 8.68 μg 
C·dm-3·d-1) .  















第一章 绪 论 
第一章 绪 论 
微型浮游动物（Microzooplankton）是指个体小于200 μm 的浮游动物（张武昌、



























第一章 绪 论 
1.1 微型浮游动物的主要类群 
微型浮游动物主要包括纤毛虫（ ciliates）、异养甲藻（Heterotrophic 
dinoflagellates, HDF）、异养鞭毛虫（Heterotrophic nanoflagellates, HNF）以及后
生动物的幼体（如桡足类的无节幼体）等不同的类群（Capriulo et al., 1991）。
1.1.1 纤毛虫 
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